Pediatric and public health history has demonstrated a brilliant and generally successful struggle against diarrheal disease. Particularly in the twentieth century, many countries all over the world with marked variations in geography, climate, and culture have experienced a progressive and notable decline in infant mortality due to diarrhea. The extent of this decline in some areas has been more than 90 per cent in the last thirty years, so that, for example, infant mortality in New York City from all causes in 1940 was lower than the infant mortality from diarrhea alone in 1910. New York's experience is cited only because of size and relative accuracy of figures; the same picture, with only quantitative variations, has been reproduced in many other cities and many other countries.
Finland was one which had experienced a progressive decline and it was therefore a matter of serious concern to Finnish public health workers and pediatricians to observe, in the decade beginning in 1940, an apparent reversal of the trend and a recurring high incidence of diarrheal disease and mortality among infants. The reversal was first observed at the outbreak of war in 1939 but continued, and even accelerated in the fall of 1944, after the end of the war. Because of this, the government of Finland requested the assistance of the World Health Organization in analyzing the problem and in making recommendations for its solution. The writer § was asked by the Organization to visit Finland in the summer of 1950 for these purposes.
Statistical Background
Finland is a country of some 4,000,000 people, occupying an area of 350,000 sq.km. (135,000 sq.mi.) with some 75 per cent of the population living in rural areas. There are ten provinces (lini), of which the largest in area is the northernmost, Lapland. Helsinki, the capital, is in Uusimaa province and has about 400,000 habitants, comprising 10 per cent of the total population of the country, or 40 per cent of the urban population.
The basic political unit is the "kunta" of which there are at present something over 550. A few additions occur each year, when a kunta becomes so large in population that it seems desirable to split it into smaller geographic units. There are three basic classifications of kunta, cities (kaupunki), small towns (kauppala), and rural kunta (maaseutu kunta). The distinction between these units is largely historical and evolutionary and there is no clear-cut population differential. In Uusimaa province, for example, there is a rural kunta with a population of 26,000, a small town with a population of 8,000, and a city with a population of 4,000. 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 FIG. 1.
Diarrheal disease in infancy is closely related to infant mortality, which indeed was the compelling reason for initiating this investigation. Figure 1 shows the decline in infant mortality in Finland by age. Except for peaks during the two war periods, the trend has been downward, yet the curves for the first month and age one to eleven months have been similar. In total magnitude, decline has been slower than in countries with the lowest infant mortality which have now reached about half the Finnish rate. This is in marked contrast to the U.S.A., for example, where thirty years ago mortality after the first month constituted two-thirds of the total but now constitutes only one-third (Fig. 2) . Thus, the slowness in decline in infant deaths in Finland seems related to persistence of mortality in the period of infancy between the second and twelfth months rather than in the newborn, the period in which most fatal cases of so-called virus diarrhea have been reported. Furthermore, of all the diseases causing mortality in the U.S.A. in the second to twelfth month, the most rapid decline has been in infectious diarrhea. Figure 3 Geographically, the rates for diarrheal disease differ considerably throughout Finland. The highest rate, almost twice those of Helsinki and surrounding area, exists in the northernmost province, Lapland, which has about half the area of the country but a population of about 150,000. Lapland lies almost completely above the Arctic Circle. In the U.S.A., rates for diarrheal disease are consistently higher in the southern states, with relatively warmer climate. The determining factor, however, seems to be socio-economic rather than geographic; high rates are found also in the northernmost counties of Maine and Vermont, where a large part of the population lives in relatively poorer conditions. The latter factor applies to Lapland, which has perhaps TREND OF DIARRHEAL DISEASE, FINLAND AND U.S.A., the lowest economic status of any of the Finnish provinces. This type of consistent geographical difference has not been observed in relation to "virus" diarrhea, epidemics of which are more often reported from wellorganized and more highly developed communities.
Seasonal distribution is illustrated in Figure 4 . Here the data are presented in three-year periods from 1936 to 1948. It is to be noted that both in the period of lowest incidence, such as 1936-38, and the period of highest incidence, 1945-48, there is the same general pattern of sharp increase in the summer months. This has been the classical picture of 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 bacterial diarrhea in years of high incidence. As incidence of the disease declined, seasonal differences have disappeared almost completely.
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One of the phenomena of the decline of infant mortality in the U.S.A. has been the relative change in urban and rural areas. When infant mortality was high, the rural rates were substantially lower than urban rates. Improvement in the latter, however, was more rapid. This was thought to DEATHS FROM DIARRHOEA AND ENTERITIS (1150), UNDER be associated with the more rapid improvement of health services for infants as well as betterment of general sanitation in cities. In Finland, as seen in 6 Furthermore, it appears that in Finland the chief problem has been an increased prevalence of endemic diarrhea rather than an epidemic or series of epidemic outbreaks. One of the reasons for the suggestion by Finnish investigators that a new virus might be implicated was the small number of positive isolations of Shigella and Salmonella on hospitalized cases. The possibility of pathogenic strains of E. coli was also considered but these, too, were not being found in the laboratory in significant numbers. Although in the largest children's hospitals meticulous bacteriological examinations were being undertaken, several shortcomings in techniques existed. The time interval from collection of specimen to inoculation of media was often undesirably long and some of the newer, more highly selective media, such as S.S.Agar, were not available because of economic difficulty. The identification procedures appeared unnecessarily complicated, with lack of a preliminary screening solid medium, such as triple sugar-iron-agar, to facilitate the picking of multiple suspicious colonies. It seemed likely that improvement in these and other technical details1'2"' would increase the number of positive results. On the other hand, it appeared perhaps more important to determine the likelihood that the difficulty was related to infection and to elucidate whether or not new factors were responsible for the observed increased prevalence of the disease.
Factors Contributing to Increased Prevalence
While it is obviously desirable to intensify efforts to find specific etiologic agents, it is not necessary to wait for this to undertake measures designed to reduce the incidence and mortality of diarrheal disease. The possible influencing factors considered of importance after investigation were basically three:
Living conditions and general sanitation
While Finland is not a wealthy country, homes are, in general, solidly constructed and visits to many showed obvious evidence of considerable interest in keeping the household neat. Overcrowding, however, was generally present. This was related not only to the general disruption of wartime movement, but also to the territorial changes involved in postwar treaties. Two and three families were said to be occupying space hardly sufficient for one. This apparently has been true not only in cities, but also in rural areas. It was not uncommon for one or more families to occupy a single room and to keep their water supply in a bucket filled by periodic visits to a nearby well. During the war and the immediate postwar period, there were great shortages in soap, and hot water was scarce. Little emphasis was given to the importance of hand cleanliness, particularly in relation to possible transmission of disease. During the summer months, flies and gnats are seen throughout the country, particularly in Lapland. Screens are almost unheard of and are not seen even in the houses of relatively well-todo people.
There is a considerable absence of facilities for home refrigeration. This is based in part on the lack of need for such refrigeration during most of the year. Electric refrigeration is rare and although ice is plentiful during the winter, no year-round domestic ice industry has developed.
Relationship of houses and living conditions to health has received increasing understanding in recent years. Improvement, however, requires more than public health action. On the other hand, it should be possible to compensate to some extent for overcrowding and inadequate sanitation through further emphasis on personal hygiene, particularly hand washing for those caring for children. This group may be easily reached through the child health services and public health nursing service discussed below.
An interesting sidelight on living conditions and community mores is the general Finnish devotion to "sauna." Sauna is the Finnish bath, considered almost a ritual for young and old alike. Rare, indeed, is the Finn who does not visit sauna at least once a week. Sauna is characterized by exposure for a period, in a small room, to an extremely hot, essentially dry, atmosphere, followed, if possible, by a swim or rolling in the snow, and then by a soap and water scrub. There are both community and individual saunas and the institution is naturally conducive to a fairly high measure of personal cleanliness. The high temperature is produced by heating stones on which, from time to time, water is thrown. The heat of the room is usually so great, however, that the water is converted immediately into live steam and no vapor is ever visible. The first sauna which the writer visited, Table 2 and indicate clearly the advantage of breast feeding or, in the absence of breast feeding, of a powdered rather than a fresh milk. No figures are available concerning the prevalence of breast feeding in Finland at the present time, but it appears that the same type of general decline has been observed in Finland as in other countries. While public health nurses have actively attempted to encourage breast feeding, their efforts have not been too well coordinated or too successful. The powdered and evaporated milk industry is poorly developed and consequently the cost of other than fresh milk is substantially greater than fresh milk.
Throughout Finland, cow's milk is distributed very widely. It is reported that the per capita consumption of cow's milk in Finland is one of the high-est in the world. Quality of milk production on the farms varies, of course, but it is said to be generally acceptable. Those visited had good standards but equipment badly needed replacement, delayed by general economic difficulty. Ice is cut during the winter to keep the milk refrigerated during the summer months, until collection from the farm. Milk trucks are not refrigerated. At one large dairy, the highest bacterial counts on raw milk were observed in May and September. The explanation was offered that in May the farmers thought refrigeration was not necessary because the temperature was not high enough, and in September the ice was all used up.
Most of the milk produced falls in two classes by bacterial count: in 1949, 66 per cent was first class (less than 1,000,000 bacteria per cc.), and 25 per cent, second class (less than 5,000,000 bacteria per cc.). Milk is generally distributed in thirty-and fifty-liter cans to local milk shops where it is dispensed to the customer's own container by the use of a dipper. The can is refrigerated sometimes, but only until it is opened for the first time. Bottling of milk is essentially limited to certified raw milk (produced under more rigid conditions and with bacterial count less than 500,000 per cc.), which costs 50 per cent more than ordinary milk.
Pasteurization of milk is quite irregular, although many of the dairies do have reasonably satisfactory pasteurization equipment. Most of the veterinarians, who have a potent influence on the milk industry, believe that pasteurization has little to offer in the way of advantages and has some positive disadvantages. They believe that milk spoils more easily if not refrigerated after pasteurization, that vitamins are destroyed, and that possible change in taste may affect the milk drinking habits of the Finnish people, on which their generally good nutrition is based. Furthermore, there is said to be no bovine tuberculosis or brucellosis in Finland.
The chief deterrent to universal production of bottled milk is economic. Bottling or putting milk in cartons would raise the cost of milk about 40 per cent. It was suggested that a start on the introduction of bottled milk might be made by producing a special milk for babies with a lower fat content, say 3.0 per cent. Since most milk averages 4 per cent, the saving in fat could be used to compensate in part for the increased cost of bottling the milk. This idea is currently under discussion by leaders of the milk industry and advisers from the United Nations International Children's Emergency Fund (UNICEF), which is very actively concerned with helping the milk industry in Finland to reach higher standards.
There seems little doubt that universal pasteurization of milk is desirable, but this needs to be part of a program which assures safety of the milk when delivered to the customer. This entails better refrigeration and handling in the milk stores, as well as continued efforts towards bottling of the milk.
Preparation of cow's milk for babies in the homiie. There was noted a tendency to make preparation of milk mixtures over-elaborate through requiring addition of special cereal water as the diluent. Furthermore, in the preparation, the milk is brought just to a boil and the heat is turned off. This is in part in an attempt to preserve Vitamin C, for which, however, cow's milk is not a satisfactory source in any event. It was recommended that plain water be used for dilution and that the milk be actually boiled. 3 . Organization of health services for children* Finland is fortunate in having an extensive organization of public health centers. An increase in the number of these centers was an important part of postwar reconstruction in Finland and at the end of 1949 there was a total of 643 main health centers and 2,109 sub-centers. Most of the main health centers, in addition to the rooms for clinics and general operation, have living facilities for a public health nurse, a midwife, and a "homemaker," who is essentially a visiting housekeeper. These health centers are very pleasant, well constructed, and the provision of satisfactory living quarters is a strong inducement for girls to enter these professions and to accept employment in more or less isolated places.
The public health nursing service is one of the prides of Finland and one to be envied elsewhere. Public health and government authorities in postwar planning reached the conclusion that whereas one public health nurse per 5,000 of the population was used as a standard in most technically developed countries (although it should be pointed out that this figure has not been reached for the U.S.A.), in view of the higher morbidity and mortality rates in Finland, a higher standard was necessary despite economic stringency. A goal of one nurse for every 4,000 population was therefore set. Provision has been made in the budget to achieve this figure, and by the end of 1949 there were, actually working, nurses in the proportion of one for every 4,350 of the population. In addition, there were 164 visiting nurses doing bedside work and 317 religious deaconesses, who are registered nurses and give a large proportion of the nursing care to the aged and chronically ill. Furthermore, the public health nurses have all had a three-year basic nursing course and a year of specialized public health training. It is not unreasonable to assume that, had there not been so extensive a nursing service, the factors responsible for increase in diarrheal disease would have produced a much more serious situation.
Certain shortcomings were to be noted, however, in the health services for children. There were no specialized consultants to assist the Director of Public Health Nursing Services in such important fields as maternal and child health or communicable disease work. Transportation was a difficult problem. No public health nurse had a car; most had their own bicycles, but depended on walking and skis in the winter.
The medical organization of maternal and child health work was far behind the nursing. While there was an extensive system of child health * It is to be noted that the data in this section, as in the rest of the report, are as of the time of the investigation, July 1, 1950. conferences, they were generally run by local practitioners without central supervision or guidance. There was no Division of Maternal and Child Health in the State Medical Board and no pediatrician in a position of responsibility toward the services for children. Establishment of a real Division of Maternal and Child Health appeared an essential step to give more direction and co6rdination of efforts in the Child Health Conferences and also to allow more coordinated guidance for the nurses' efforts in their work with children.
SUM MARY Review of official statistics indicates that Finland has had during the last decade a recrudescence of diarrheal disease in infants. The clinical pattern of the disease, its age selection and its geographic distribution are compatible with recurrence of a known disease or diseases rather than development of a new one.
Laboratory investigation has failed to identify any characteristic pathogens, but improvement in methods of collection and examination of specimens is possible.
Factors possibly contributing to the spread of the agent or agents responsible for the disease include: crowded living conditions and inadequate sanitation; probable decrease in breast feeding; difficulties in production and distribution of cow's milk and in methods of preparation for infant feeding in the home; imbalance in child health organization and pediatric guidance of public health nursing activities for children.
These factors are susceptible to a coordinated public health program, including child health services and health education, as well as milk conservation, even in the absence of specific knowledge of the responsible etiologic agent.
